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| TOPIC TAGS: phthalocyanine, organic semiconductor, photodielectric effect, dielectric 
| loss, carrier density, electric capacitance, DIELECTRIC PROPERTY * 

{ 
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| ABSTRACT: In view of the possibility of obtaining with the aid of the photodielectric 

| effect additional information on the properties of neh es ee authors 

! studied the photodielectric effect in phthalocyanine, fiost thor- 

' ougniy studied organic semiconductors. Phthalocyanine layers were produced by sub- 

| Limation in vacuum on a quartz plate on which a semitransparent platinun electrode - 

| Was deposited beforehand. The second electrode was aluminum sputtered over the 

I phthalocyanine. The layers were illuminated with focused white light from an incan-. . 

; descent seme at an incident energy 1.2 mw/mm. ‘The investigations were made in a 

| vacuum 10-5 = 10-* mn Hg at room temperature and consisted of determining the capaci- 
7 | tance and the ‘dielectric loss as functions of the frequency and of the illumination. 

1 Sear ee with theoretical calculations shows that the photodielectric effect in 

| p nthalocyanine 4s of the second kind (illumination changes both the capes ence. and © f 
| 
I 
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the conductivity) . The tests were made at field intensities for which Ohm's law was 
not ‘obeyed. The value obtained for the specific conductivity of phthalocyanine in 
darkness agreed with the published data. It is deduced from the observed increase of 
the dielectric loss in darkness that the increased conductivity is due to an increase 
in the carrier density. This report was presented by Academician A. Ne Terenin| pa Oc- 


tober 1965. Orig. art. has: 4 figures. hs (02) 
SUB CODE: 20/ . SUBM DATE: 23Sep65/ ORIG REF: O11/ OTH REF: 006/ ATD ae 
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AYRAPETYANTS, Aleksandra Vasil'yevna; ROZENSHTEYN » Leonid Davidovic 7 
FREGER, D.P., red.izd-va; BELOGUROVA;*I<A5  tekime*red.=s..~. 


[organic semiconductors] Organicheskie poluprovodniki. Le- 

ningrad, Leningr. dom nauchno-tekhn. propagendy, 1963. 32 p. 

(Seriia "Poluprovodniki, no.4) (MIRA 16:12) 
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“PTTLE! Investigation of the thermal conversion of polyacrylonitrile 
.by the photoconduction method 


SOURCE: . AN SSSR. Izv. Seriya khimicheskaya, no. 6, 1964, 1213-1115 


“TOPIC TAGS: polyacrylonitrile, pyrolized polyacrylonitrile, photo~ é 
conductor, organic semiconductor, semiconducting polymer, pyrolysis. 
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- i ABSTRACT: Polyacrylonitrile (PAN). has been pyrolized and the rise pf 
{ts photoconductivity and that of conjugation 46 a function of pyrol~ ; 
‘ysis time and temperature have been correlated. Photoconductivity «0. 
‘was measured for PAN films 23 yw thick (deposited from dimethylfor= 9.” 
‘mamide) {illuminated with monochromatic light. Pyrolysis was carried wes 
cut at 107°—10 5 mm Hg at 200, 250, and 300C, Photo™ and dark conduc. 
“tivity were followed in the course of pyrolysis at approximately ee 
10" v/cm and plotted versus pyrolysis time at each of the three pyrol-. 
‘ysis: temperatures. The ambient temperature dependence of photo~ and... 


- - dark conductivity of the pyrolized PAN was also plotted. It was found 
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‘Comparison of the pyrolysis time-~temperature dependence of photo- Z 


‘for double bond concentration indicated that double bond formation. © 
‘48 a sufficient condition for the appearance of electronic conducs 2} 
‘tivity in PAN, The research was conducted at the Institute of Semio..:! 
‘conductors, Academy of Sciences SSSR. Orige art. hast 2 figures. { 


jof Samiconductors, Academy of Sciences “SSSR) ~~. 
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VARTAIYAN, AVT.; ROZLNSHTSYE, LD. 
Bo Boe ae | 
Cornvarison of the theraal activation cnergies of electric conductivity: ee 
with the absorption and phosprorescence spectra of c number of organic 
conpopnds. Tev.Ad 5.SR, Ser. fia. 25 no.3:42¢~-1,30 tir 6i. 
(MISA 14:2) 
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DRABKIN, I.A.; ROZENSHTEYN, LoD. 
Study of the thermal conversion of polyacrylonitrile by the method 
of photoconductivity. Izv. AN SSSR. Ser. khim, no.6:1113-1115 no.6: - 
Je ‘64. : (MIRA 17:11) 
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ROZENSHTRAUKH, L.S., prof (Moskva); APOYAN, V.T. 
Method and technique for transosseous phlebography of the 
thorax. Vest. rent. i rad. 38 no.6327-33 . N-D "63. 

(MIRA 17:6) 

2 Iz 2-y kafedry klinicheskoy khirurgii (zav.= prof. B.K. 
Osipov) i 2-y kafedry rentgenologii (zav.- prof. Yu.N. Sokolov) 
TSentral !nogo instibuta usovershanstvovaniya vrachey (rektor 
M.D. Kovrigina). 
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“Abs Jour: Referat Zhur-Fizika, 1957, No 4, 10353 


setup. The time dependences of AL /é 4 B, and the photoelastic 
coefficient £ =-A n/6 were obtained. The tension curves have a 
characteristic S-shape form with a relative saturation, this being 
due to the presence of a-lablle lattice in the block Linsar poly- 
mer. The step-like character of the tension of I discloses the 
damage to the lattice structure and formation of new labile nodes. 
¢& rapidly reaches its maximum value and diminishes only slightly 
upon further tension. £),, is practically independent of S; it 
over a wide range of © init (for II: 2 -- 18 x 10 ayne/cn®}. The 
average values of €),, were used to fina the effective anisotropic 
polarizabilities of the chain A (Treloire, L. Physics of Elasti- 
city of Rubber , IL, 1953): I -- 140, II -- 210, III ~= 170, Iv -- 
130, V -- 340 x 10729 . In accordance with the theory (Gotlib 
'. Yu. Ya-., Volkenshteyn, M.V., Byutnor, E.K., Dokl AN SSSR, 195i, 
99, No 6, 935), the known value of7 (the average cosine of the 
angle of intermal rotation about the bond C-C in I) and the value 
of 4a were used to determine A = cose y’ (y" is the angle cf 
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rotation of the phenyl ring), after which these values of. and; 
were used to calculate Ad for II -- VII. Satisfactory agreement 
with experiment was obtained for II and V, which indicates a si- 
milarity in the corditions of internal rotation in I y if, and ¥. 
For II and IV, which contain chlorine in the ortho pesition, the 
calculated values of 4a are greater than thoss ouserved, this 
being due to the greater resistance te rotation of the suspended 
weight. , 
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Vartanyan, A. T., Rosenshteyn, L. De. Sov /20-124-2-14/71 


The Photoconductivity of Andigo (Fotoprovodimost' indigo) 


Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 2, pp 295-297 eB, 


As far as the authors know, the electric and photoelectric 


' properties of indigo have hitherto not been investigated. The 


present paper shows that indigo possesses photoconductivity and . 
is a typical organic: semiconductor. Indigo is nearly insolubie .. 


' an the usual readily volatile solvents. Therefore layers were | 


investigated which had been produced: by sublimation of the dye ~— 


in a vacuum (107? mm). at a temperature of 130-140° C. These am 
layers were located on the surface of a quartz vessel upon eS - , 
which platinum electrodes had previously been fitted. ‘Amperages 


_were measured by means of a direct current amplifier, and the . 


light was monochromatized by means of a mirror monochromator or 
ISP-17A. The relative spectral distribution of the energy 
inciding upon the layer was measured by means of a thermopile. » 
Dark conductivity increases with increasing temperature. The.’ 
temperature dependence of the dark current, which was determined ~ 
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within the sntervalof 40-110° C, satisfies the equation ae 
i= ijexp(-&,/2k7)) shich holds in the ease of many dyes and 


pigments. Under “vacuun conditions the activation energy 
has the velue é., = 1.75 0.05 evs which agrees sotis=- 


factorily with the absorption spectrun of a solid indigo layer < 
produced. by sublimation. Under vacuum conditions the exposure». mo 
of indigo layers by means of visible light increases ohh oe 
conductivity within the range of absorption. In the case 0 as 
exposure with monochromatic jight conductivity may be increased oe 
by the dozen- or hundredfold. Also if oxygen is supplied, _- ch 
indigo conductivity increases, in which case the increase: 

depends on the pressure and the duration of. the action of ‘phe cc 
gas. Ina vacuum as well as in an oxygen atmosphere the time aa 
necessary for the development or a steady photocurrent during = °° 
exposure (and for the decrease of the photocurrent in the dark) 
is less than the time constant of the amplifier circuite: 0° 2# 
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The temperature coefficient of the photocurrent is positive. 

‘The shape of the spectral curve of photoelectric sensitivity 
depends to a considerable extent on the thickness of the 
indigo layer. The optical activation energy is “1.79 ev; , 
which agrees well with the thermal activation energy of dark =| 
conductivity. There are 2 figures and 12 references, 7 of which 
are Soviet, - 


PRESENTED: “October 2, 1958, by Ae WY. Terenin, Academician 


SUBHITTED: September 25, 1998 
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| ACCESSION NR: AP4O107630 0 $/0020/64/154/001/0107/0100, 


"AUTHOR: Drabkin, L A.; Rozenshteyn, L. Da; Gederikh, M. Ass 
nee ‘Davy*dov, B..EL ne ee FEES es See ee ee ES s OS ae Ss ra 


‘TITLE: “Mechanism of thermal conversion of polyacrylonitrile a oa Ms ee oa 


: pou Boa a | cia 


pee emg 


“SOURCE: AN-SSSR. Doklady*, v. 154, no. 1, 1964, 197-199 eee oe 


TOPIC TAGS: polyacrylonitrile, heat treatment, thermal conversion mechan- ee 
ism, absorption.spectra, conjugated system, conjugated nitrile structure, semi. "a 
conductor nee Se eee Pe : ee eed 


me ABSTRACT: The absorption spectra of polyacrylonitrile were studied to confirm. | ae 
- earlier assumptions (A. V. Topchiyev, M. A. Geyderikh i dr. DAN 128,712 (gp) thet 


heat treatment causes formation of conjugation and the developuent of semicon- ae 


-j: ductor properties, ‘The polyacrylonitrile obtained by oxidation-reduction poly- |» 


Card 1/2 : Sie ae nie 
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4 


" merization having a molecular weight of 270,000 was cast in film form from 
. dimethylformamide. Absorption spectra down to 240 mswere obtained working i — 
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under 1075 to 10-§ mm. Hg. There is no change on heating up to 200C but, on H ~ 


heating to 200-250C,the C 3 N bond in the IR range disappears simultaneously j° 
with formation of the U. V. (350 m+) band for a conjugated system, with conju- | “os 
gation along the nitriles. In this range increased temperatures only accelerate . 
this reaction. At higher temperatures (300C) another change occurs - & sharp | 
increase in absorption in the 450-600 m/range with no further change at 350C, 


possibly indicating consolidation of the conjugated structure. Further work on 
i 
{ 


‘+ heat treatment of oriented polyacrylonitrile and on stereoregular polymers is — ie ; 
" ASSOCIATION: - Institut poluprovodnikov Akademii nauk SSSR (Semiconductor | | os 
Institute, Academy of Sciences SSSR)¢ Institut neftekhimicheskogo sinteza 
Akademii nauk SSSR (Institute of Petrochemical Synthesis, Academy of Sciences 
 §SSR) ne er BE eh ol BE pat See a ee ae 
“SUBMITTED: . 26Jun63 - DATE ACQ: 10Feb64 (0 ENCL: 000 | 


“to be done. : Orig. art. has: 2 figures and 1 equation : 


| sup cope: CH, MA «NO REF sov: 003. «OTHER: 000 - 
“feed Bia 
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Surface recombination in layers of photoconducti ng organic dyes. 
Dokl.. AN SSSR 134 no.3:567-570 S '60. (MIRA 1339 


i. Predstavleno akad. A.N. Tereninym. 
(Dyes end dyeing) (Photoconductivity) 
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"AUTHORS : Vartanyan, A. T., Rozenshteyn, L. D. s/020/60/131/02/017/071 

hs ‘ Pes eB Lang eee eS a re OR, BO13, BO11 : eee a ‘ 
TITLE: On the Participation of the Excited Singlet State in the Electrical 
Pog Conductivity of a Series of Organic Semiconductors r\ nee 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 2, pp 279 - 262 (USSR) | 


ABSTRACT: ‘The aim of the present paper is that of determining the electrons © © 
ae _ (which are situated either onan excited singlet level or on'a 2 0% 
triplet level) that cause electrical conductivity in the dark; that _ 

is, in other words, whether the activation energy of electrical con- 

_ ductivity in the dark corresponds to the height of the triplet level 
or of the excited singlet level. Reference is made to a new idea 5 = 
advanced by A. N. Terenin (Ref 8) on the nature of photoconductivity. 
The application of data concerning the phosphorescence of solutions 
‘to the solid state is said to be unjustified. The objects ‘investi-* 
gated here are supposed, on the one hand, to be phosphorescent in... 
the solid state, and on the other hand, the distance between the 
triplet level and the excited Singlet level is expected to be as _ 
many times greater as possible compared to the error in measurement 
En (here rv 0.1 ev). The investigation was therefore made on :benzo- 


phenone, anthranilic acid, phenyl anthranylic acid, as well as on "4 
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on the Participation of the Excited Singlet State in s/020/60/131/02/017/071 a 
the Electrical Conductivity of a Series of Organic 'B013/B011 eae 


Semiconductors — 


Zeacetyl amine-N methyl phthalimide, 3.acetyl amine- N phenyl... a 

phthalimide, and 3-benzoyl amine- N methyl phthalimide, Moreover, =| 

the electrical conductivity of fluorescein as well as of some other: 
dyes was investigated. Sufficiently thick ( ~ 50/4) and dense layers.- 


were prepared by sublimation of the substance in high-vacuun. 


(107? mm) These layers were sublimated on the surface of a quartz 
vessel. The voltage source was a dry-cell battery (560 v). In order 
to be able to measure the absorption spectra, the layers were 
applied to a quartz plate which, in turn, was fastened to a rotating 
faceplate. The results of measuring the temperature dependence of 
electrical conductivity are reproduced in figure 26 The wavelengths 
corresponding to the thermal activation energies & ae in good agree-— 
nent with the longwave drops of the absorption curves. The totality . 
of the results obtained is indicative of the following: Electrical — 
conductivity of the organic semiconductors investigated occurs on. - 


an excited singlet Level. This also holds‘for thionine, crystal’. | 
violet, phenosafranine, etc. The attribution of €. to the rea 


‘Card 2/3 singlet state leads to the following assumption: This relatively 
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slight disturbance is sufficient for the formation of a certain’ : 
generalized zone within the boundaries of this state. Dark con-. 

' ductivity is found in this generalized zone. The authors: thank | foes. 
V.V. Zelinskiy and I, I. Reaznikova for having prepared the high-) 
purity phthalimides, and V. L, Yermolayev for having supplied the 
instrument used to measure the phosphorescence spectra, and also .... 
for advice given. There are 2 figures, 1 table, and 10 references, = 
9 of which are Soviet, 


PRESENTED; November 20, 1959, by A. Nz Terenin, Academician 


SUBMITTED: October 30, 1959 
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‘TITLE: me Comparison of. ‘the thermal activation energy of electrical. 


cee ~ conductivity with: ‘the absorption spectra and phosphorescence. ae 
os. spectra of dayer®: of ‘a number of organic compounds “ 


1 soulmate Aeedemss Se SSSR. Seriya ficicheskaya, ve 25 2EOS 


no. 4, paar 428- -430 


oS DEX: ‘This. paper was read.at the gth Conference on Luminescence - petals 
- ” Phosphors) in Kiyev, June 20-25, 1960. The authors determined the activa: a 
ot SeLon energy from the temperature dependence. of the electrical conductivity, 
bees is described for organic semiconductors by the formule .. tt 


5 exp(- tn /2kT) , where £, is the thermal activation energy. “Fig. Bs 


“shows the temperature dependence of the dark conductivity for a number of” 
*;. gubstances. Table 1 compiles the results of measurement for ‘a great jumber 
ho - of: compounds. The spectral range (indicated in Column 5) in. which. the care 
, Longwave drop of the spectral absorption curve. occurs corresponds, Becoming 


{cera 1/5 
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to the authors! opinion, toa singlet-singlet transition in light absorp- 
-tion. The energy. corresponding to.the shortwave edge of the fluorescent ...° a 
‘band is given in Column 6, and: permits a determination of the height (oy ae 

the triplet Level in that state of the compound in which it was dice 
‘investigated. A comparison of results 8 

- eipating in dark conduction are produced in singlet-singlet electron eee 

transitions. There are 1 figure, 1 table, and 6 references: 5 Soviet- 9 


bloc and 1 non-Soviet—bloc. va 
tw HOBONHOBOTO | CTBYMoUlaN. KOpOT-. 
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aa ManaxutosuA senennit ef 40412 9 | 4,65, 749 '| - 6554-750 
‘ flprnf senenuit : Bb4-410 | 4,71 | 722 | 6594-740 
eo OynKemy a we 40+- 85 1,79 | 690 | 580+-700 

Kpweramuimecknht @monerosuit | 634-100 4,78 |-.694 | 6304-710 
Boguuii rony6olt |, | 49-4447 | 1,75 | 706 J. 610+-750 
Vpomm | 8 pe 544-153. .} 2,05 | 603 }.-540+-605 
Soann ree Poe | gg4-454 "| 2,30 | 536 | 5204-590 
/Opwrposwn. se GA+161:-| 2,22 | 586 .§30+-600 
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VARTANYAN , A. T.3; ROZENSHTEYN, L.D. 


Thermal activation energies of dark conduction in organic compounds. | nee 
Fiz. tver. tela 3 no.3:713-722 Mr '4l. (MIRA 14:5) 


1. Gosudarstvennyy opticheskiy institut imeni S.J. Vavilova, 


Leningrad. 
_ (Electric. conductivity) (Organic compounds--Electric propertios). 
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TITLE: “A Study of the Surface Recombinationyin Layers of Organic 


Dyes - Photoconductors \ 


PERIODICAL:  Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 3, 
wees pp. 567 - 570 


TEXT: By way of introduction the authors discuss the results yielded by 
investigations, most of which were conducted by the authors themselves. = act 
The wal henbaen bsadeges the photoconductivity of inorganic and organic semi- > * 
conductors.’The formula derived by De Vore (Ref. 6) for the photocurrent 
is given and discussed. This formula is regarded as being an expression’... +. 
- characterizing the change in the photocurrent on a variation of sample Jo 
thickness l1-at a determined wavelength of incident light..The authors wv 
wanted to carry out a quantitative evaluation of De Vore's theory for 
the surface recombination rate in linear photoconductors. They further | 
wanted to determine lifetime, diffusion coefficient, and mobility of the 
photocurrent carrier. For this purpose, they examined variously thick 
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A Study of the Surface Recombination in Layers 8/020/60/134/003/008/020 oe 
060. = 


of Organic Dyes ~ Photoconductors BO19/B 


trypaflavine and pinacyanol layers for their spectral photoconductivity 
in vacuum. Fig: 1. shows the photocurrents.as functions of the wavelength 
of incident light along with the absorption relative to the. two dyes 
examined. Figs. 2 and 3 show the photocurrents as functions of the layer 


thicknesses for three different wavelengths. With the aid of « r-meter the a 


lifetime was found to be 1.1°1074 sec, and this quantity served for de- 
termining the recombination rate on the surface and the carrier diffu- 
sion coefficient. The values are tabulated in Table 1. The diffusion 
coefficient, the recombination rate, and the carrier mobility of the 
dyes examined were found to be smaller than those previously. observed ‘on 
inorganic semiconductors, This is partly brought in connection with a 


authors thank Ye. K. Putseyko and I. A. Akimov for having supplied. the 
t-meter and for valuable advice given. There are 4 figures, 1 table, and 
12 references: 6 Soviet, 3 US, 1 British, 1 French, and 1 German. 


_ PRESENTED : April 29, 1960, by A. N. Perenin, Academician 
. SUBMITTED: April 19; 1960 ; 
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fiz.-mat. nauk; AYRAFETYANTS, A.V., kand. fiz.-mat, nauk; 
KARGIN, V.A., akademik; KRENTSEL', B.A., doktor khim, 
nauk; TOPCHIYEV, A.V., akademik [deceased]; DAVYDOV, B.E., 
kandid.khim. nauk; GEVSEN, L.V., red.; MIYESSEROV, K.G., 
-red.; GOLUB', S.P., tekhn. red. ; 


[Organic semiconductors] Organicheskie poluprovodniki, Mo- 
skva, Izd—vo AN SSSR, 1963. 317 p. (MIRA 16:12) 


1. Akademiya nauk SSSR. Institut neftekhimicheskogo sinteza. . 
(Semiconductors) 
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no 91664-1667 s "635 _ (MIRA 16:9) 


1, Institut nef tekhimicheskogo sinteza AN SSSR i Institut 
poluprovodnikov AN SSSR. 
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9636.55 ; 531.95 Lf / an 
2091, PHOTOELASTIC EFFECT IN PO AND ITS 


OLYSTYSENE ii 
HALOGEN DERIVATIVES / NM .Bazhenov, M.V.Vol'kenahtetn, ae ous QNAH, 
Ju Ya Gotlib and LD Rozenshiela, ! 

ho tekn. Fha., VoITdt, Ne. 8, 1790-7 (1996: fa nusstan. " 


Vartation in time of the igothermic elongation and birefringence 
{in films of polystyrene and its six halogen derivatives under Inad 
Was nleasured. The maximum value of the photoelastic ceefficient was 
found to be a cunstunt characteristle of the substance. The values of 
etfeclive anisotropies of the pGiartzability uf polystyrene, poly-n- 
ehlorastyrene and poly-3, 4-dichlorostyrene agree with each other if 
vie assumes almost equal chatacteristics for the internal rotation 
in their molecules, On the other hand, it appears that the internal 
rotation in poly-o-chlorostyrene and poly-2,5-dichlorostyrene is 
markedly different from that in the other polymer ‘molecules, 
F.Lachman 
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“ABSTRACT! hewearen “pine d: at: ‘studying oaaGecion. ‘processes. ass 
‘with charge-carrier. injection: into: organic ‘semiconductors: has. bee 
;| started.” It is noted. that. ‘lately. a great. deal of attention has. b er 

“| paid. to the problem: of : obtaining - ‘nonlinear. and. nonsymmetrical v. - 
A eaoaee characteristics for organic semiconductors. © To® “this end. an 
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: _sputtering\ across siigle cunts ‘of: “anthracene: It was. “found, ‘that 
-| a nonlinear volt-ampere. characteristic. ‘is obtained, ivy". - where: 
n= 8—10, regardless. ‘of the nature of: “the. ‘second: electrode; the 
characteristic is symmetrical: LES ‘the electrodes are both of. Cul,” and 
nonsymmetrical if one is Cul and: ‘the’ other. Al. At the. highest. voltage 
-used (—500 v), the. ‘rectification. ‘factor. ‘attained 3—5 orders :[sic].. 
“| It was shown that ‘conductivity. is ‘determined. by the: Ainjection® ‘of holes 
_£rom = the- cul electrode’ ‘into™ the. anthracene seye cals: and. ‘that™ inject on 
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are discussed in a series of articles by the authors a 
listed above. ‘The question of:.an efficient distribution .. 
with possible savings in material of electrical equipment | 
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‘Author : Rozenshteyn, L. Ya., Eng. 
; Remnant ets hated Bad OPE aa a ect 
~“Pitle : Reducing. the cost of substations and modernization of. 
: their construction. (Discussion of an article by 
A. B. Krikunchik, this journal, 1954, No.2) 


Periodical: Elek. sta., 4, 46, Ap 1955 


Abstract : Referring to this article, the author points out the general 
possibility of installing power transformers with smaller 
capacities than originally scheduled in order.to prevent 
the annual loss of: power. .He maintains that in some ae 
instances transformer capacity is 35% higher than needed... 
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‘Title ge Basic “problems: Of ‘aeaten of regional substations with 
three volt ae (Article by Ye. A. Bugrinov, E Elektrichestvo, on 
No. 3, 1954) (Discussion) oe 
Periodical +: Elektrichestvo, 12, . 73; D 1954 
Abstract : The euthor disagrees with the bus- bar design proposed by 
> ia Ye, A. Bugrinov. According %0 the "Rules for ¢s stablishment — 


of. electrical installations" the disconnector installation ~ 
proposed is faulty and may lead to accidents. Instead, 
sectional. circuit breakers should. be used. 
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TEXT: fhe present work describes the’ synthesis of trifluoro-: es 
acrylic esters py dehalogination of « -chloro-f-tro 70 ‘$riflvoro- pikiele ae 
propionate. The initial o n chloro—¢-bromotrifluoropropionic 9ci¢ ee 
was obtained by potassium permanganate oxidation of 9-chloro-l- =. = 
promine-l, l, 9~trifluo ropentane - 3 freshly synthetized form perf- 
Liorovinyi-chlor4de propylene and bromine (Ref -5: P.farrant, E.G. 
Gillman, J-Am. °C em.Soc., 76, 9423; 1954). en See 


: CF,BrCF CciICOOH 
Bou ae ae ieee ee ed® 


1s). BY direct esterification of chlorobromotrifluoropropions© aciduor iN. 
its chloroanhydride the authors obtained methyl,. thiomethyl, ethyl. 2. 
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‘and phenyl esters of this acid. Difficulties were encountered.) 
during dehalogenation with zinc of alkyl-« ~chloro-: -bromo-trifhy= 
oropropionate. It appears that when this reaction is carried.out 
in absolute esters, not containing alcohol, the halogens removal of. - 
60-70%, yields as a main product alkyl--:. -ethyl-} -etoxy-trifluoro- 0's 
propionate together with smaller quantities of alkyl trifluoroacryl-. | 
ate (10% of propionate). The formation of alkyl ethyl etoxy-propi- 
onate was.due to the reaction of residual ester with intermediately. °. 
formed alkyl trifluoroacrilate. ‘The perfluoro acrylic system shows) 
an unusual tendency to nucleophillic additions which is shown: in res 8 os 
the case of reactions with alcohols and phenols which join: to pero 
fluoroacrylinitrite under ordinary conditions and in. the absence of |. 
alkalic catalysts. (Ref 6: I.L. Knunyants, B.b. Dyatkin, Izv. AN. 
SSSR, OKhN, 1958, 648; Amer. pat 2443024; Ch.A. 42, 7786, 1948).° °°. 
fhis property of alkyltrifluoroacrylates,. as shown experimentally, 
‘rules out dehalogeaation with zinc, as for instance methylchloro - 
- bromotrifluoro-propionate in methanol yields trifluoroacrylatve 
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which reacts with methanol and the product obtained in ¢. -hydro- = - 
~methoxy-trifluoropropionate. The bonding of elements. of alcohol 
(alcoxyl and hydrogen) into the structure and forming alcoxyitri- .— 
fluoropropionate is governed by the nucleophyllic nature of this 
reaction, proceeding to a-hydropropionate. 


—ZnBr,—ZnCl, 


_ CFuBrCFCICOOR +WOU + Zn ———s ee [CFe=CFCOOR}—~ 
> ——+ ROCF.CFHCOOR 


' Since atone {ise tease does not react with simple esters . 


even on boiling then it is obvious that formation of -ethyl ~f - ee 
etoxypropionate during the dehalogenation reaction is due to the. 


formation of zin¢“thtoride.and bromide. These certainly form com—°. 
plexes with esters, and C-0O bond of these complexes is more pola- 
rized than in free. ester which does increase its nucleophillity....°- 
“High activity of ‘fluorinated acrylates towards nucleophyllic add-: 
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itions, the polarization of C-O bond of the ester complex are fur-: \/> 
ther confirmed by the decrease of activation energy of ester ad-.. :. 
‘dition, a reaction which proceeds well at 30-35 °C. The nucleophyl- =~ 
lic nature of the reaction by which etoxyl and ethyl radicals are... 
- added, is. also responsible for formation of § -etoxytrifluoropropio-° - 
nate. -: 


AOAC gon is 5 OD -rer ‘ 
SE. mtu, + cae cS AE CyHsOCryCFICaHs)COOR 
cme a | | 
Cys Gol “or 


This new reaction of additions of simple esters to fluorinated eth-. 9. 
ylene compounds in the presence of zine halides deserves further 9” 
study. The correctness of the above stated mechanism of reaction’: =. 
and the role of complex formation of zinc halides and esters is ©» 
proved by experimental work. The moistening of ester used in the 
“dehalog2nation reaction of chlorobromo—trifluoropropionate decreases — 
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the complex formations due to higher water solution tendencies of: a 
zine halides and hence intreases.the yield of alkyltrifluoroacryie- 
tes. in this. way the formation of trifluoroacrylate. from methyl— | "3 
‘chloro-bromotrifluoro-propionate becomes tne main reaction (yield  ..). 
40%) and ethylatoxy-triflouro—propionate - a side reaction. oe 
CE cic ean OS®, CR = 1 ZnXo Il, 

| CF.DrCRCIGK + Zn a0 CF,=CFCOOR + ZnX, : 11,0 
The ability of trifluoroacrylate to polymerize with other vinyl =“; — 
_ monomers is given. In conclusion the authors state: 1) By the ~~ 
- gine dehalogenation of v-chloro-!—bromotrifiuoropropionic esters 


oe methyl-, ethyl-, ‘phenyl-, end methylthiotrifluoroacrylates were \ / 


prepared and investigated; 2) It was established that action. of 


Sine on alkylchidrobromotrifluoropropionate in the ester medium in j¥ \ 
© addition to the formation of trifluoroacrylate, produces double - po 
-. ponding of ester with the final formation of alkyl—«-—ethyl-F~ : 


Pa 


ao ethoxy trifluoropropionate; 3) During dehalogénation of methylchlo-l 
"Card 5/6 | : 
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robromotrifluoropropionate in methanol © —methoxy. =< ~hydrotrifluo- : 
ropropionate is formed as a result of reaction between alcohol and ae 
intermediately formed methyltrifluoroac 4)--chloro-i-bro- . | 
- motrifluoropropionic a uct were syntheti- - 
zed and investigated. are nees, 2 Soviet—bloc and 4 mG 
non-Soviet-—bloc. rences to the English-language publicatims | 
ne, J.Am. Chem.Soc. 76, 479 3 Ey 
ark , J.D. Park, W.H. Pear- 0: 
Soc., 78, 5639, 1956; P.. Tarrant, © ee 
-76, 5423, 1954, 
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AUPHORS : Yakubovich, A. Yo., Razumovakiy, V.¥e > - gov /719-28-7-45/64 


PITLE: | ‘Syntheses of Vinyl Monomers (Sintezy vinilovykh monomerov) : 
IIi.O0n the Syntheses of the Vinylesters From Acet- and Chloro- | - 
‘mercuroacetaldehydes, and. on the Hechanism of These Reactions . 

(III.0 sintezakh slozhnykh vinilovykh efirov iz atset-i khlor-~ 
nerkuratsetal'degidov i mekhanizme etikh reaktsiy) pages 


PERIODICAL: Zhurnal obshchey khimii, 1958, Vol 28, Nr 7; 
pp 4930 = 1936 (USSR) 


ABSTRACT: The method of the reaction of acetaldehyde with the chlorine 3.) 

one anhydride of the corresponding acid in the. medium ‘of a tertiary 

base described by A.H.Sladkov and G.S.Petrov (Ref 1): could e000: 

‘not be proved by the authors in any case. In using pyridine, .° 

for instance, neither the vinylbenzoate, vinylacetate nor the —. 

vinyl esters of butyric-, caproic- or chloroacetic acids were | 

obtained although the conditions mentioned in carrying out the . 

; reaction were strictly followed. Besides, the crystalline de-— : 
Card 1/3 positions occurring in this reaction are not. mentioned. The vinyl. . 
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Syntheses of Vinyl Monomers. III. On the Syntheses of | SOV/79v28-7-45/64 
the Vinylesters Fron Acet- and Chloromercuroacetaldehy des, and on the Hechanism 
of These Reactions : ; . eRe 


eine al eae 


“esters of the phosphoric acids could be obtained by the rea cticn 


of the acetaldehyde with their chlorine anhydrides in the 

presence of triethylamine (Ref 3), the yield of vinylbenzoate . 
amounting tc 15% (Ref 3). In view of these facts another method 

of synthesis was tried (Ref 4) according to which the vinyl esters 
of a series of acids could he synthesized. in good yields, ‘Con-. 
eluding the following results. may be stated; In the synthesis | 

of the vinyl esters of the carboxylic acids from acetaldehyde, — 
acylchloride and pyridine only the chlorides of a-~ “ecylonyaliyl- 
pyridinium could be obtained, In using triethylamine (instead — 

of pyridine) with benzoylchloride a vinylbenzoate (yield 15%) 

was obtained. By the direct coupling of the: halogen anhydrides _ 

of the acids to the aldehydes the following compounds were: | 
synthesized: a-chlorethylacetate, a-chlorethylbenzoate,chloro-. : 
metuylnethacrylate, bronqnetiylmethacrylate, and a-chlorethyl-.— 
methacrylate, This reaction .is of. seneral preparative character. 
By the reaction of monochloronercury acetaldehyde: withthe. 
halogen anhydrides of the acids the vinyltrifluoracetate and the 
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vinyl-p-cyanobenzoate were synthesized. There are 20 references, © 
8 of which are Soviet. : ne 
- SUBMITTED: ‘June 3, 1957. ° 


1. Vinyl esters~-Synthesis 2. Acetaldehyde--Chemical reactions. .. 
3, Chemical ‘reactions-~Analysis : 
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“TITLE: Syntheses of the Vinyl Monomers (Sintezy .vinilovykh monomerov) : 
IV. Fluoro-Substituted Acrylates (IV. Ftorzameshchennyye akrilaty) 7 


PERIODICAL: Zhurnal obshchey khimii, 1958, Vol. 28, Nr 8, 
; pp. 2288 - 2291 (USSR) 


ABSTRACT: Phe number of the fluoro-substituted acrylates known is small (Ref. 

1). The authors synthesized an entire series of fluorinated a 
acrylates. Starting from B-fluoroethyl alcohol and 1,1,1-tri- 
fluoroisopropyl alcohol and the chloroanhydride of methacrylic — 
acid they obtained by ordinary synthetic means the trifluoro-. 
isopropyl and #-fluoroethyl methacrylates (these are only 
mentioned in the patent, but are described in detail in the 
experimental section). The attempt to synthesize fluoro- 
methacrylate. by replacing the halogen atom in:chloro- or 
bromo-methacrylate with fluoride from potassium fluoride 
was unsuccessful. Attempts to use the synthesis described 
in reference 5 Were also unsuccessful. Of those acrylates | 

aes which have fluoride in the acid part of the molecule the’ 

Card 1/2 authors synthesized the methyl-a-fluoromethylacrylate 
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and the a-difluoromethylacrylate and their derivatives. 
The synthesis of these compounds was carried out according 
to the procedure already mentioned. All intermediate products - 
(qyanhydrins, a-oxypropionic acid and its esters) which 
had fluoromethyl and difluoromethyl: groups. were separated 

and classified. The starting materials, fluoroacetone and 
difluoroacetone, were obtained by reacting chloroacetone 
and dichloroacetone with potassium fluoride in diethylene glycol. 
There are 5 references, 2 of which are Soviet. — 
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TITLE: Syntheses of the Vinyl Monomers (Sintezy vinilovykh monomerov). - 

: -¥.Syntheses of the Cyano-Substituted Acrylates (V¥.Sintezy | ote 
tsianzameshchennykh akrilatov) sat 


PERIODICAL: Zhurnal obshchey khimii, 1958, Vol. 28, Nr 8, 
pp. 2292 - 2295 (USSR) — 


ABSTRACT: Among the great number of esters of acrylic acid and 
methacrylic acid described in the literature the esters 
of the cyano-substituted alcohols have been little inves-. 
tigated. The syntheses of the smaller monomeric esters 
(Refs 1-3) and their properties have been insufficiently 
treated. The authors investigated these esters at great 
length and synthesized according to known methods the . 
a-cyanoethyl, a-cyanobenzyl:- and the p-cyanophenyl esters of. 8s: 
methacrylic acid hitherto not described. Also synthesized a 
as. side products to these. esters were the previously unknown. 
cyano-subutituted metylamide of methacrylic acid, oe 
Card 1/3 CH,=C(CH, )CONHCH,CN, by reacting methacrylic chloride with =| 
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the free aminoacetonitrile in acetone; and the derivative of. i 
a-cyanoacrylic acid, vinylidene cyanide and the methyl ae 
ester of this acid. The methods suggested in the literature — 
were modified somewhat. The literature data on a-cyanoacrylic.-.. 
acid are very scanty and are given in only two patents ns 
‘(Ref 7)- Methyl-a-cyanoacrylate was synthesized with the 
help of two methods described in the patents. In one case 
methylcyanoacetate and chloromethylacrylate were used as: : 
starting materials, while in the other case methylcyanoacetate 
and formaldehyde were used (see both reaction diagrams). mabe 
Nevertheless, the monomeric methyl-a-cyanoacrylate indicated ©. : 
in the patent was not obtained, but instead the reaction =.) 
gave a somewhat solid,. partially polymerized product. In order 
to obtain the monomeric ester it was necessary to warm this os 
product with phosphorous pentoxide in order to depolymerize ite: 
The second method is more practical and also gives better ane 
yields of methyl-a-cyanoacrylate. There are 11 references, 
3 of which are Soviet. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620015-3" 


"APPROVED FOR RELEASE: teh ee ca 


eae 


CIA-RDP86- 00513R001445620015-3 


baa BuO. SF REE IVER UE ERE ESE Se 


EIR EA EFS RNS PIS IS | FEE RC AE 
Fart 


Syntheses of the Vinyl Monomers. Y. Syntheses of the Sov /79-28-8-63/66 
Cyano- Substituted Acrylates a aaae erent ee 


SUBMITTED: - June 3, 1957 


Card 3/3 


a aE 


Sth $65 
Sees eno PRAT SS ui 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620015-3" 


"APPROVED FOR RELEASE: O71 312001 CIA-RDP&6- 00513R001445620015-3 


aRess eierar a: Ji TESTA RT VIE SEA CS SO SES OS SE SER A RS | ES EES CaUME erate aea 


YAKUBOVICH,A.Ya.;BOGOSLOVSKIY, N.A.;PRAVOVA, Ye.P.; ROZENSHTEYN, S.M. 
ET TST 


Synthesis of vinyl monomers, Part 4: Fluo substituted acrylates. 
Zour, ob. khim. 28 no. 8:2288-2291 ag. 2B (MIRA 11: 10) 
(Acrylic acid) 
(Yinyl compounde) - 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620015-3" 


